Toward the development of metal-based synthetic nucleases: DNA binding and oxidative DNA cleavage of a mixed copper(II) complex with N-(9H-purin-6-yl)benzenesulfonamide and 1,10-phenantroline. Antitumor activity in human Caco-2 cells and Jurkat T lymphocytes. Evaluation of p53 and Bcl-2 proteins in the apoptotic mechanism.
The complex [Cu(N9-ABS)(phen)2].3.6H2O, H2N9-ABS = N-(9H-purin-6-yl)benzenesulfonamide and phen = 1,10-phenanthroline, has been synthesized and then characterized with the aid of X-ray diffraction, analytical, and spectroscopic techniques. The geometry of Cu(II) is distorted square pyramidal with the equatorial positions occupied by three N atoms from two phenantroline molecules and one N atom from the adenine ring of the sulfonamide ligand. The interaction of the complex with DNA was studied by means of viscosity measurements and fluorescence spectroscopy. The results pointed to a classic intercalation of the complex between the DNA base pairs. The complex was found to be a very efficient agent of plasmid DNA cleavage in the presence of ascorbate. Both the kinetics and the mechanism of the cleavage reaction were studied. In addition, the cytotoxic properties of the complex were evaluated in human Jurkat T and Caco-2 cell lines. The cytotoxicity of the compound was higher than that of the reference ([Cu(phen)2]2+). The mechanism and type of cell death induced by the compound was determined by flow cytometry and Hoechst dye staining. The compound demonstrated a significant ability to induce cell death by apoptosis. The apoptosis induced by [Cu(N9-ABS)(phen)2].3.6H2O was associated with an increase in p53 protein levels while those of Bcl-2 were reduced.